The 2015/16 #FeesMustFall protests brought the insufficient tertiary-level student funding problem into the national consciousness, with students arguing they are being excluded from higher education as they do not have sufficient funds. But, the relationship between academic success and access to student funding is not clear. Thus, this study sought to contribute clarity to our understanding of the relationship between student bursary funding and academic performance.
INTRODUCTION
Higher education is linked to economic mobility, so although South Africa has 26 public tertiary institutions (including three new tertiary institutions), demand for access and funding for public tertiary education far exceeds supply. In terms of access, part of the problem is that although the number of higher education students has drastically increased in the last 10 years, peaking in 2011, all universities are now subjected to strict enrolment plans (DHET 2013) . Thus enrolment numbers are capped. So, some students will have their applications declined even though they may qualify for admission (Walker and Mkwananzi 2015) . But, there are additional hurdles for those who are admitted, in that they will not necessarily be in a position to pay their fees. While some qualify for standalone independent bursaries from industry or other donors, and others qualify for National Student Financial Aid Scheme (NSFAS) funding, there are those who do not. The NFSAS is a funding scheme that has been in operation since 1999 but has rigorous terms and conditions. Namely: (1) only those whose incomes fall into the lowest tax bracket qualify for funding, or (2) they must have attended a designated "no fee" school, or (3) they must reside in municipalities deemed to be priority districts, that is, financially marginal or deprived (Sader and Gabela 2017) .
So, although NSFAS assists many disadvantaged students, there are still significant funding shortfalls and financial exclusions (Koen, Cele and Libhaber 2006; Pillay 2010; Sader and Gabela 2017) . Nevertheless, even this NSFAS funding is mostly a loan -with only 40 per cent of the amount converted into a bursary, and the only if the student performs well academically (Lebeau et al. 2012 ). In addition, there might be those who are not aware that funding support is available and so do not apply (Callender and Wilkinson 2013; Walker and Mkwananzi 2015) . Thus, many go unfunded. Part of the problem is that demand for funding has reached excessive levels due to the combination of university fees having increasing dramatically alongside a massive increase in enrolment numbers (DHET 2013) . The explosion of the #FeesMustFall protests in 2015/16 put this national student funding crisis firmly in the headlines and into the consciousness of the general publics (Hodes 2017) .
South African students without bursaries have to seek out bank loans or rely on part-time work, savings and parental or family contributions to pay for their studies (Callender and Jackson 2008; Richardson, Evans and Gbadamosi 2009) . But not all qualify for bank loans, or can find part-time work and some do not have family who can support them. Importantly, tertiary education is very expensive for most South Africans as there are many additional nontuition costs such as living expenses, textbooks and other academic related costs (such as internet access), transport costs and lifestyle costs (Oyelana 2017) . Importantly, #FeesMustFall highlighted the funding challenges the so-called "missing middle" face as they cannot get NSFAS funding but also do not come from homes which can afford the fees charged by tertiary institutions.
As a result, it is claimed that many of the 50 per cent of students who drop out of higher education institutions in South Africa do so for financial reasons (Styan 2014) . So, it is argued that students are being excluded from higher education due to insufficient funds. Consequently, there is great pressure on universities to help such students, so funding tertiary students is now a top priority (Aydin 2014) . In many cases, institutions of higher education are now forced to (somehow) find money or risk riots, violent disruptions and reputational damage if they do not.
That this is unsustainable has been reported by many Vice Chancellors, one of whom is Prof.
Ihron Rensburg of the University of Johannesburg (Jansen 2017 ).
In particular, universities are faced with competing priorities and certainly not all funds can be simply re-directed to student bursaries (Moloi and Motaung 2014) . In general, universities are facing acute funding shortfalls, as they have been inadequately funded by the State; with State's contribution to university budgets falling to only 40 per cent in 2012.
1 Thus, many universities are dealing with operating deficits, as they battle to pay salaries, maintenance, library acquisitions and even services such as water and lights (Maistry and McKay 2016; Qonde 2016) . Consequently, in terms of universities assisting unfunded students, there is significant pressure to ensure that funds awarded to the right student at the right time (HarrisonWalker 2010; Badat 2016 ). This implies a balance between economic need, meeting transformational criteria and throughput.
Given the need for funding to assist students to convert their educational aspirations into reality, as well as pressure on tertiary institutions to use their own resources to effect transformation, the current student funding model and its challenges needs to be explored (Badat 2016; Walker and Mkwananzi 2015) . In particular, although various models of student funding currently exist in South Africa, no specific model has been explicitly and formally implemented within the higher education sector. Furthermore, despite the extensive funding problems, there are significant gaps in the literature on student funding, bursary allocations, and bursaries in general with respect to South Africa (although there are related studies in the United
States of America, United Kingdom and Asia) (Curtis and Kiapper 2005; Harrison and Hatt 2012; Kerkvliet and Nowell 2014; Harrison, Agnew and Serido 2015; Panigrahi 2015) .
Additionally, the results of what little research there is, are mixed. In England there seems to be little evidence of a positive relationship between student funding and academic success, whilst in Germany the opposite was found (Glocker 2011; Harrison and Hutt 2012) .
Lastly, few studies have explored the relationship between student bursary funding and academic success in South Africa (Welsch and Zimmer 2012; Delaney, Harmon and Ryan 161 2013; Bai, Chi and Qian 2014) . This then is an attempt to partially address this gap. Thus, the purpose of this research was to explore the current student funding model, to gain an understanding the current funding challenges and attempt to find ways in which funding decisions can be improved.
STUDENT FUNDING
Between the 1990's and early 2000's, national student debt in South Africa rose to R5.5 Billion 2 as university fees increased (due to reduction in subsidies from government), but little pressure was placed on student or graduates to pay their student debt. Consequently, many institutions faced bankruptcy, which was only "solved" by a political decision (by the then Minister of Education, Prof Kadar Asmal) to merge financially stressed institutions (mostly these were historically disadvantaged or institutions formerly for people of colour) with financially stronger ones (mostly these were historically advantaged or former white institutions).
Subsequently, universities began demanding upfront payments. Other cost recovery strategies, such as aggressive debt collection, also became the norm in order to avert future cash flow problems. In some cases, institutions even resorted to withholding academic results to force students to pay up (Koen et al. 2006 ).
Unfortunately, rising costs and reduced funding have made higher education in South
Africa more exclusive, with only students who have access to funds able to enrol and persist in their studies (Bozalek and Boughey 2012) . Against this backdrop, huge pressure was placed on the state and the universities by the #FeesMustFall movement, which demanded that higher education should be far better funded than it is. More radical elements of this movement are even calling for totally free higher education (Cloete 2016) . How realistic these demands are within the context of other financial obligations on the South African state, and the poor performance of the South African economy in the long term has yet to be determined.
Nevertheless, there are concerns that the attention paid to increasing financing should not overshadow research that has shown that while financial aid has a positive impact on student academic performance, it cannot be said that more money per student automatically results in greater academic success (Richardson et al. 2009 ). Importantly, Koen et al. (2006) argue that disadvantaged students do not fail only because of financial issues. They also face significant challenges in coping with the academic programme. Part of the problem is that they often suffer from poor quality basic education whereby they enter university poorly prepared for advanced studies. In addition, it may be that some students enrol because of the offer of financial assistance and not necessarily because they are intrinsically motivated to acquire a tertiary education (Harrison and Hutt 2012) . Lastly, some have argued that poor course choice is a serious issue and strongly correlated with drop-out due to low levels of motivation and commitment (Harrison 2006; Farsides and Woodfield 2007) .
THE ADMISSIONS PROCESS
As much of the student funding decision is linked to admissions criteria, it is important that institutions have an admission process that correctly identifies the financially needy, who also have the most potential for academic success, whilst still taking transformational and access 
METHODOLOGY
The aim of this research was to conduct an exploratory study into the current South African undergraduate student funding model employed by one institution of higher education for the purposes of improving efficiency and effectiveness. Thus, this research set out to establish if there is a relationship between the awarding of student funding and student academic success.
Measuring success is always contentious. Some argue that lecture attendance; language proficiency and study habits should be used to measure success (Delaney, Harmon and Ryan 2013) . Other scholars are of the opinion that a student's ability to be employed is a better measure of success (Phelan and Mills 2011; Dos Santos Martins, Correia Loureiro and Castro Amorim 2013) . This study, however, relied on the two main ways in which higher education institutions measure student academic success. These are: tracking average student results for the year of study, and the number of students who complete their studies in the minimum time (Al-Twaijry 2010).
For this study a cohort of first year students was tracked over a three-year period, as this is the minimum number of years to complete an undergraduate degree. As such only three-year degree programmes were considered. In this regard, some 8 099 students were enrolled (across all degree programmes) at this contact higher education institution in 2011. Of these, 7 182
were enrolled in 2012 and 6 652 were enrolled in 2013. The secondary data was supplied by the university itself; and, as the university uses this data for multiple purposes, the data is collected with a high degree of rigour. Access to the secondary data was granted by the Registrar of the institution and the Directors: Academic Administration and Student Finance. Meetings were held with these respective staff to make data cleaning decisions. Ethics clearance was sought and granted by the institution. Outliers were included in the analysis as they were genuine data points and not due to data entry or measurement errors.
The secondary data that was used were Tertiary Academic Results (Grade Point Averages or GPA) for 1 st (2011), 2 nd (2012) and 3 rd (2013) years of study, and Academic status (Dismissal, Complete, and Discontinued). The GPA represents the average of the grades obtained for modules the student was registered for at an institution of higher education. It is also weighted by the credits allocated to the modules in question. This weighting is undertaken as it provides a better reflection of a student's performance since the credits are based on duration and complexity of the module. It is regarded as a best practice benchmark internationally. In terms of student funding, the aggregated student funding amounts for each year was tested against the GPA for the relevant year of study. There are three different types of student funding: (1) The universities own funds (merit bursaries, sport bursaries, special projects, S-Fund bursaries, family discounts, staff rebates, Edu-loan and university loans),
(2) Funds controlled by the university (NSFAS, studentships and external donors); and (3) Funds administrated by the university (bursaries from the local municipality, provincial government, national government and other external donors). Each fund has a variety of requirements or criteria that must be met before funds are awarded (see Table 1 ). As the research was only conducted at a single South African institution of higher education, and focused solely on student funding for the 2011 undergraduate cohort, further research needs to be conducted to determine if the results are generalizable to the whole South African student population. 
RESULTS: STUDENT FUND ALLOCATIONS AND STUDENT SUCCESS RATES
The aggregated student funding amount for each year was tested against the GPA for the relevant year of study. Results are displayed in scatter plot diagrams. Thereafter, the relationship between individual funds was explored. There were outliers but hey were included in the analysis as they are genuine data points. The following relationships were tested:
( It was found that, due to the manner in which money is distributed, the data is clustered generally below R50 000, with particular clusters between R0 to R5 000. That is, many students get small amounts of money and a few get large amounts. There are genuine outliers in the database, which are of concern, as seemingly some students receive far more money than most.
It was found that there was no relationship between the awarding of bursaries in 2011 and 2011 GPA, with a correlation of .173** [p = 0.00 on the Pearson two-tailed t test, n= 1935] (see Figure 1 ).
The second relationship that was tested was between the 2012 bursaries and the 2012 GPA. Once more, the data are clustered below R 50 000 and in particular clustered between R 0 to R 5 000; but the substantially more extreme data points indicate specific students receiving more than R 100 000 in bursary money. t test, n= 37]. Thus, there is a moderate-strong relationship for Internal Merit Bursary bursaries, but an inverse one for NFSAS bursaries administered by the institution (see Figure 2) . Overall, it can be said that the relationship between funding and GPA is moderate at best, with serious concerns about the effectiveness of NFSAS bursaries. The third relationship that was tested was that between 2013 Funding and 2013 GPA. The outliers were still genuine data points, but in this case there were many more of them. Thus, a strong relationship exists between the amount of funds allocated for merit bursaries and academic performance (see Table 2 ). With Merit bursaries awarded based on performance in the previous year of study, this finding indicates that supporting the academically best students is a good investment. This supports other findings that institutions need to pick the right student to whom to award financial support (Harrison-Walker 2010) . But, that said, this relationship is not as strong it could be. This is to say that financial strain is just one of the stresses that students are exposed to (Kinnucan, Zheng and Brehmer 2006; Paliulis and Labanauskis 2015) . Therefore, further research is needed in this area to understand and improve the relationship between the merit bursary amount and academic performance to ensure that the amount allocated matches the predicted success of the student.
DISCUSSION
The study reveals that there are numerous challenges with the current funding mechanism. The existence of real outliers is especially a concern, as some students are clearly being awarded multiple or high value bursaries, totally unrelated to their academic performance. This needs investigation to determine how such a situation came about. As all of these bursaries are administered through the university, the university itself is in a good position to flag this with respective funders. In addition, and deeply problematically, the results also show that there are also many cases where students perform well academically but do not receive adequate funding.
Importantly, with the exception of funding based on academic performance, the study found no relationship between the amount funded and the academic success of a student. That is, in the case of the cohort under study, the only funding that showed a positive relationship were the academic merit bursaries. Money awarded based on the criteria "neediness" did not show a relationship with student performance. That is, there was no relationship between the amount funded and the academic success of a student. This may be a consequence of focussing too heavily on financial neediness alone as criteria for funding. In addition, based on the findings presented here, the value of awarded bursaries in the first year of study seems problematic. That is, most funding decisions are made upon application to study at the university and so are based on the matriculation results, which may not be a good indicator of academic success in tertiary studies. Thus, it is recommended that additional research is undertaken into determining which first year students should be funded.
In terms of NSFAS, the value of the funding was inversely correlated with academic success. Thus, it may be that NFSAS is indebting students without enabling them to gain a tertiary qualification. In particular, low income students may be profoundly underprepared for university study. So, simply funding such students without putting measures in place to build their capacity for tertiary study is unproductive. Therefore, this study presents data that suggests that funding alone is not the solution to tertiary education drop-out rates. This finding concurs with that of Forster (2008) who indicated that simply assisting a student with a funding problem does not necessarily result in improved academic results. It is also in line with the findings of Dewey (2009) where the amount of bursary funding does not necessarily equate to better academic performance.
Thus, any student funding model needs to carefully consider what additional factors can be used to allocate funding. That is, due to the many strategic considerations that have to be taken into account when it comes to student funding, the current model is ineffective. This finding is in line with that of Mngomezulu, Dhunpath and Munro (2017) who also concluded that alternative funding models are required. The multiple funding groups and large number of individual funds that have to be administered, along with multiple or varying criteria, has made the administration of bursaries extremely complex and perhaps resulted in disassociation with cumulative academic success. In particular, a revision of admissions decisions which are currently based solely on Grade 12 academic results may be required. There is evidence that using non-academic performance criteria to allocate funding may be an option worth considering (Delaney, Harmon and Ryan 2013) . So, much more research will be required in terms of how to ensure an improved the return on investment for the bursar. In particular, strategic considerations should focus on how to maximise the impact of the limited funding available, rather than on simply finding more money for all financially needy students (Forster 2008) . It may be possible that by allocating funding more effectively, academic performance will be enhanced (Kinnucan et al. 2006) .
CONCLUSION
This study has demonstrated that student funding is complex and challenging. It should not be viewed as a simple action of funding financially needy students. This finding is somewhat different to the populist view presented by the #FeesMustFall movement, but in line with much published international research. Furthermore, the existence of outliers in the dataset indicates that better, more strategic considerations need to be made when allocating bursary money to individual students. Lastly, the funding model applied to first years in particular needs to be reviewed, and the university has to put measures in place to capacitate underprepared students if academic success is to be promoted.
